The association between gastric colonization by Helicobacter pylori, gastritis, and peptic ulcer is now strongly established for adults, whereas only a few reports describe the culture of the bacteria in gastric mucosal samples from children (5, 14, 15) . In large studies, only serological tests were done (2). The present work, using a large number of patients, was undertaken to evaluate by culturing gastric biopsy specimens (as a "gold standard") the incidence of H. pylon and its association with antral gastritis in a French pediatric population requiring upper fiber endoscopy for various symptoms. In addition, the clinical features of H. pylon infection in children were evaluated.
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The association between gastric colonization by Helicobacter pylori, gastritis, and peptic ulcer is now strongly established for adults, whereas only a few reports describe the culture of the bacteria in gastric mucosal samples from children (5, 14, 15) . In large studies, only serological tests were done (2) . The present work, using a large number of patients, was undertaken to evaluate by culturing gastric biopsy specimens (as a "gold standard") the incidence of H. pylon and its association with antral gastritis in a French pediatric population requiring upper fiber endoscopy for various symptoms. In addition, the clinical features of H. pylon infection in children were evaluated.
MATERIALS AND METHODS
During a 2-year period, from September 1990 to October 1992, all children requiring endoscopy were eligible to enter this study. The total number of children was 426. Their ages ranged from 2 Clinical data are shown in Table 1 . Abdominal pain, weight loss, and a family history of ulcer were more frequent in patients positive for H. pylon, although these higher frequencies were not statistically significant (P = 0.09, P = 0.05, and P = 0.10, respectively). a The total number of occurrences of symptoms is greater than the total number of subjects because symptoms can be associated.
Of the 38 patients being examined because of short stature, 21 children (55.2%) were positive for H. pylon; among these, 7 had clinical symptoms (abdominal pain), which were associated with histological signs in 5 cases. The 14 patients without clinical symptoms had a micronodular or hyperemial mucosa.
Among the 24 patients with a normal mucosa at endoscopy, 18 (75%) had recurrent abdominal pain with or without vomiting, 1 was anemic, 1 was anorexic, 2 had dyspepsia symptoms, and 2 were being examined because of short stature and had abdominal pain.
The ages of the 77 children positive for H. pylon ranged from 13 months to 16 years with two peaks of frequency, one in the range of 6 to 8 years and the other in the range of 10 to 12 years (Fig. 1) .
Children were treated with two different regimens: (i) amoxicillin and metronidazole or (ii) amoxicillin, metronidazole, and a proton pump blocker. Only 23 patients were given a new endoscopy. Among 14 children treated with amoxicillin-metronidazole, H. pylon was definitively eliminated in only 1 case. When the proton pump blocker was added (nine cases) after relapse or failure of the two-drug treatment, bacteriological and histological elimination of the pathogen were observed, together with the disappearance of clinical symptoms (abdominal pain and vomiting), and three children appeared to put on weight rapidly (more than 4 lb [ca. 2 kg] in 2 months). (11, 14, 15) . Our study relies on a larger group and provides a good evaluation of the main clinical manifestations in children with H. pylon infection. The incidence of H. pylon is 18.1% in the present study, a frequency higher than those previously described for children, probably because of the method of selection of patients. The incidence of H. pylori infection appears to be 20 to 30% (7, 10) in the general population; this number is strongly dependent on age and geography. H. pylon is reported to be less common in the developed world (incidence of 5%) (7, 8, 16 ) than in developing countries (8) .
The predominance of H. pylori infection among male rather than female children, previously described by Oderda et al. (11) and Drumm et al. (4), is confirmed here. In accordance with these reports, we found a higher frequency of the infection in children aged 10 to 12 years. This could correspond to the age for peak frequency of infection in children.
Recurrent abdominal pain with or without vomiting was a common manifestation of H. pylon in this study, as previously described (4, 17) . Similarly, like in previous studies (3, 9, 11) , several cases of ulcer in the family were found in patients positive for H. pylon.
The difference between children in the short-stature group positive for H. pylon and the control group is not significant. All children positive for H. pylori had either an abnormal mucosa or clinical symptoms. Some cases of protein-losing enteropathy, with or without diarrhea, associated with H.
pylon have been described (1, 6) . Likewise, Sullivan and Thomas (18) suggest that H. pylon may predispose individuals to having bacterial overgrowth in the small intestine and induce malabsorption. However, children in the short-stature group did not exhibit any sign of hypoproteinemia or malabsorption, so the relationship between short stature in children and H. pylon infection requires further clarification.
In this study, 40.2% of children positive for H. pylon had a micronodular gastritis, an incidence lower than that reported by other authors (11, 14) . The 24 children with a macroscopically normal mucosa did not have silent infections, since 18 children (75%) had abdominal pain. Six of these children recovered after treatment. The presence of H.
pylon in children with a normal endoscopy has been described by Price et al. (12) for the detection of H. pylon (19) .
Our preliminary results showing the elimination of H. pylon and the disappearance of clinical symptoms in nine cases after the combination of amoxicillin, metronidazole, and proton pump blockers versus the elimination ofH. pylon in only one case after dual therapy with amoxicillin and metronidazole confirm those obtained for adults and indicate the need for further studies with children.
In conclusion, we found a prevalence of H. pylon gastric infection of 18.1% in a general pediatric population. The clinical symptoms leading to endoscopy and biopsy were recurrent abdominal pain with or without either vomiting, weight loss, or a family history of peptic ulcer. As described in previous reports, we observed that H. pylon can be the causative agent of gastritis in children as well as in adults, and must be searched for, even when the mucosa is macroscopically normal.
